ABSTRACT
Introduction
Stainless steel alloys have remained the material of choice despite the emergence of the more recent titanium, composite and polycarbonate orthodontic brackets.
[1] The popularity of the stainless steel brackets results from their excellent mechanical properties. [2] Stainless steel alloy contains 8%-12% nickel, 17%-22% chromium and other elements such as copper, iron molybdenum, manganese, silicon and sulfur [3] [4] [5] In the oral environment, orthodontic brackets are subjected to mechanical and chemical damaging which results in susceptibility to corrosion. Corrosion leads to loss of substance from the material, change in its structural characteristics, or loss of structural integrity. Due to the electrolytic capabilities of saliva, many forms of electrochemical corrosions can occur in the oral cavity. [6] Various types of brackets are commercially available and each demonstrates a unique pattern of corrosion. In soldered brackets, the joints are more severely affected leading to possible fracture. This corrosion is The release of metal ions following the corrosion of brackets has concerned clinicians and has instigated research in this field. Among these metal ions, nickel has been linked to allergic reactions and chronic fatigue syndrome. [3, 7] Furthermore, direct and prolonged contact of orthodontic appliances and the resulting corrosion products have been shown to cause local pain and swelling in the adjacent tissues. [10] Edema, gingivitis, gingival hyperplasia, perioral stomatitis, DNA instability and altered cellular metabolism are among other reported side effects. [11] Corrosion also has detrimental effects on the teeth, and permanent staining around the bracket base has been reported. [5] Due to the wide diversity of options regarding [12] Calibration was performed using standard stock solutions (100 mg/mL) prepared by dissolving nitrate salts of the aforementioned ions in distilled deionized water. The standard stock solutions were then diluted to render the concentrations necessary (0.1-10 mg/mL).
[14] Once the ICP device was calibrated and a standard calibration curve obtained, the samples were analyzed and the readings were recorded. Before each reading a drop of 65% nitric acid was added to each vial and the vial was placed in a mixer. The addition of nitric acid facilitates the stabilization of the released ions by producing nitrate salts. [6] A vial containing only the artificial saliva was used as the device blank so that the ions Considering manganese, it can be observed that the levels are higher in 3M followed by Cobas, Dentaurum, ORG and Ortho Organizer. The differences between all brackets except Dentaurum and ORG were statistically significant (p< 0.05). Nickel release however was more pronounced in Cobas followed by 3M, ORG, Ortho Organizer and Dentaurum.
Only the Cobas bracket demonstrated statistically significant differences with the other brackets (p> 0.05).
From the ions that were analyzed, iron was released the most, followed by nickel, manganese and chromium If we consider looking at the brackets separately, iron release was found to be greater than the other ions in every bracket. However, each bracket displayed a unique pattern of iron release. (Table 2 )
Discussion
Due to the importance of the biocompatibility of orthod- Regarding irreversible damage to oral tissues resulting from orthodontic treatment however, Hafez et al. [9] concluded that 6 months after the removal of the orthodontic appliance, no difference was observed between the orthodontic patients and the controls. 
Conclusion
Based on the findings of the present study, regarding ion release levels, the ORG and Ortho Organizer brackets were superior while Dentaurum and 3M did not demonstrate any significant differences.
